To support hospital decision makers in their effort to reduce readmissions, the authors of this perspective present employer self-insurance as a potential incentive strategy, in particular for heart failure (HF). In 2010, US health reform identified hospital readmission as a key area for improving care coordination and achieving potential healthcare savings, and enacted the Hospital Readmissions Reduction Program (HRRP). In 2012, the Centers for Medicare and Medicaid Services (CMS) started the implementation of the HRRP by penalizing hospitals with excess 30-day readmission rates. The HRRP targets certain conditions, including HF, which is among the most expensive conditions treated in US hospitals. HF has the highest readmission rate for patients aged 65 and above, and its prevalence is expected to rise to over 8 million people by 2030 due to the aging population. Although the HRRP has been associated with reduced readmission rates, the rate of reduction has slowed. Furthermore, the HRRP may have alarming unintended consequences, such as possible increased mortality among HF patients. As a result, a critical analysis of financial incentives is needed to re-energize these efforts. One opportunity to incentivize readmission reduction is through employer self-insurance. More than half of colleges and universities selfinsure the health care coverage they offer to their employees. With these self-insured plans, a hospital could be rewarded through shared savings with a university for readmission reduction. This perspective proposes that the economic case for a hospital to invest in readmission reduction is stronger when a hospital is a part of a self-insured university.
Introduction
US health care expenditures continue to rise, in 2016 reaching $3.3 trillion, accounting for 17.9% of the US gross domestic product (GDP) (1) . This is more than the total GDP of the United Kingdom or France, and only slightly lower than the total GDP of Germany (2) . While much of the historical increase in health care expenditures reflects the development of new treatments that have greatly improved health (3) , currently there is widespread agreement that the system suffers from serious inefficiencies and persistent racial and socioeconomic disparities. To begin wringing these inefficiencies out of the health care system, US health care reform identified hospital readmission as a key area for improving care coordination and achieving potential savings (4) . Unplanned hospital readmissions are associated with poor health outcomes and they account for more than $17 billion in Medicare expenditures annually, based on the best available information at this time (5) . High readmission rates have also been documented in populations other than Medicare, such as Veterans Affairs hospitals (6) and non-elderly adults (7) .
Two criteria for evaluating areas of impact on hospital readmissions included volume and costs. Based on these criteria, in 2010, the HRRP selected acute myocardial infarction (AMI), heart failure (HF), and pneumonia (PN) as target areas to reduce hospital readmissions for the Medicare population (in the later years of the HRRP, additional conditions were added). These conditions were chosen because of their high disease prevalence and their associated high costs for total admissions and readmissions for Medicare beneficiaries (8) , as well as large variability in their readmission rates across hospitals (9) .
Volume: rising disease prevalence, high numbers of hospital admission and readmission
In 2012, an estimated 5.8 million Americans 18 years of age or older had HF, of which approximately 60% were 65 years of age or older. By 2030, the prevalence of HF is expected to increase to over 8 million Americans 18 years of age or older, of which approximately 70% will be 65 years of age or older, due in part to the aging US population (10) . Hospitalizations are common after HF diagnosis, with 83% of patients hospitalized at least once and 43% hospitalized at least four times (11) . Congestive HF (non-hypertensive), which is an advanced form of HF, has the highest readmission rates (12) and has been one of the top principal diagnoses among hospital stays for persons 65 years of age or older (13) .
Costs: increasing health care expenditures
With the rising prevalence of HF, we can expect an associated rise in HF healthcare expenditures. By 2030, the total cost of HF is projected to increase to $69.7 billion, from $30.7 billion in 2012 (10) . Cost of HF care will increase almost 3-fold for those over 65 years of age, whereas a 1.6-fold increase is expected for those aged 45-64 years and a 2-fold increase for those aged 18-44 years (10) . HF was the sixth most expensive condition treated in US hospitals at $10.2 billion (13), with readmissions accounting for $2.7 billion in 2013 (12) . Those over 65 years of age have lower indirect costs because they are less likely to be employed, while for persons under 65 years of age indirect costs associated with productivity losses become more significant.
Large variation in HF readmission rates and costs: an opportunity for improvement
Besides volume and costs, another important consideration for the HRRP was the large variation in the risk standardized 30-day readmission rates (RSRR) across hospitals for the targeted conditions. Variation in RSRRs reflects differences in performance across hospitals; wider distributions suggest more variation in quality, thus, larger potential for improvement. A notable number of AMI, HF and PN readmissions are believed to be preventable through rigorous improvements in quality of care, including intensified post-discharge care coordination and patient follow-ups (5, 14) .
During the July 2012 and June 2015 period, hospitallevel 30-day RSRRs following HF, AMI and PN ranged from 15.5% to 30.4%, 13.5% to 19.5%, and 12.9% to 23.1%, respectively. Additionally, HF had the highest absolute difference (14.9 percentage points) in RSRRs across all hospitals, and the highest median RSRR (21.6%) among all conditions (9) . Various factors at different levels-patient, hospital or community-may be contributing to this variability. The HRRP is designed to narrow this variation by comparing a hospital's performance to its national peers' performances.
Considerable variation has also been observed in hospitalization and readmission costs by race/ethnicity and socioeconomic status. A recent study found that Medicare expenditures for HF with preserved ejection fraction (HFpEF) patients were higher for patients of black, Asian and other non-white race/ethnic groups ( Table 1 ) (15) . This prompts consideration for existing racial/ethnic disparities in access to quality care by lower socioeconomic communities. Improving health care delivery, as well as primary and secondary prevention for vulnerable populations, would reduce the acute care costs for these populations (16, 17) , as well as the RSSR variation across hospitals.
The case for a new approach to reduce HF readmissions
Prior to the HRRP, hospitals had no financial incentives to reduce readmissions because Medicare reimbursed hospitals through a fee-for-service model. Moreover, hospitals that reduced readmissions might even lose revenues unless they could fill unused beds with other patients (18) . During the period 2010-2012, after the program was announced but before penalties were implemented, the readmission rates decreased markedly. After 2012, however, the decrease slowed (19) . For HF, the 30-day risk adjusted readmission rate declined from 23.5% in 2008 to 21.4% in 2014 (20) . The race-based gap between whites and blacks also narrowed, with a significantly greater decline among © Annals of Translational Medicine. All rights reserved.
Ann Transl Med 2018;6(15):298 atm.amegroups.com blacks than among whites (21) . Overall, however, the readmission reduction was modest, while concerns were increasing about the HRRP's unintended consequences, such as replacing inpatient admissions with observation stays and delaying readmissions beyond the 30-day period. These changes, if true, could impact health outcomes, especially for HF patients. HF involves multiple comorbidities, such as worsening of renal function, sleep-disordered breathing, hypertension, atrial fibrillation, type II diabetes, and others (22) (23) (24) . This complexity makes HF clinical outcomes more sensitive if there are delays in hospital admissions or readmissions. Indeed, recently there have been several reports on possible increase in mortality rates associated with the HRRP implementation for HF patients (25) (26) (27) (28) .
Reducing the rates of readmissions generally requires considerable resources. Hospitals are more likely to allocate these resources for revenue generating activities than for readmission reductions despite the large HRRP penalties. There are two main reasons: (I) it is almost impossible for a hospital to predict whether or not it would be penalized by the HRRP. CMS uses a complex formula to estimate the excess readmission rate (ERR) for each hospital. This involves a benchmarking procedure which makes each hospital's penalty dependent on the performance of the other hospitals. Therefore, reducing the risk of penalty becomes a moving target for each hospital; (II) much of the observed hospital readmission rates remain unexplained by the case-mix adjustments used in the ERR calculations. The final penalties are highly dependent on the patients that a hospital receives over the evaluation period, another consideration largely out of a hospital's control (29) . These uncertainties may reduce the effect of the HRRP on a hospital's incentives to plan for readmission reduction (30) .
Overall, analysis of the first five years of the program has indicated that for many hospitals, the HRRP leads to persistent penalization and limited capacity to reduce penalty burden (31) . As a result, new approaches and alternative structures are needed to avoid persistent penalization, while still motivating reductions in hospital readmissions (31, 32) . Many hospitals have incurred hundreds of thousands of dollars in penalties, whereas the worst-performing hospitals have incurred millions of dollars in penalties (31) . Furthermore, among feefor-service Medicare beneficiaries discharged after HF hospitalization, implementation of the HRRP was temporally associated with a reduction in 30-day and 1-year readmissions but an increase in 30-day and 1-year mortality (25) . Other independent investigations have also suggested that the HRRP implementation was associated with an increase in mortality after HF hospitalization, prompting reconsideration of the HRRP in HF (26) (27) (28) .
Employer self-insurance: a new pathway to readmission reduction
From a standpoint of incentives, it is important that those who pay for prevention also benefit from it financially (33) . When a hospital pays to prevent readmissions and is successful, it leads to loss of revenue under the fee-for-service payment method (unless the hospital can fill its beds with other patients for whom they receive higher net returns). Through alternative payments, such as Accountable Care Organizations (ACOs) or bundled payments, this may be corrected. We propose employer self-insurance as another mechanism that could provide financial rationale for increased investment in readmission reduction by a hospital.
Self-insurance is already accepted by the majority of large employers as a strategy to control the rise in their healthcare expenditures. More than half of colleges and universities self-insure the health care coverage they offer to their employees, i.e., pay for their own employees' health expenses rather than buy insurance from insurance companies. Being self-insured has tax benefits, and it incorporates provider network solutions, wellness programs and disease management programs. Although these components are expected to reduce the risk of employees' utilization of high-cost healthcare services, economic literature shows that the results of the wellness programs are mixed. At least in the short to medium term, wellness programs, which are essentially preventive care, are not likely to moderate the growing medical expenditure (34) . Furthermore, specific interventions would still be necessary to reduce readmissions especially for a complex condition like HF. The design and implementation of these HF readmission reduction interventions would vary among universities and hospitals, but the key is that they would become available not only to the university employees and retirees, but to all patients. When effective, these readmission reduction interventions would lead to reduced medical costs for the employer much faster (i.e., within a 30-day period), than most of the wellness programs which, at best, would take years. For a hospital that is a part of a self-insured university, reducing readmission rates would not only reduce the risk of an HRRP penalty, it also would lead to net revenues through two additional mechanisms: (I) avoided readmissions could lead to savings for the university due to averted rehospitalization costs for its employees and retirees. The university could share these savings with the hospital; and (II) the hospital could fill beds currently occupied by readmitted patients with new admissions who have higher contribution margins (i.e., revenues minus costs) than the readmissions. These key effects, however, have not been studied when it comes to increased incentives due to self-insurance. A study based on actual hospital data, combined with microsimulations and scenario analysis involving self-insurance could provide strong economic rationale for increased investment in readmission reduction by a hospital.
Discussion

U S h e a l t h c a r e e x p e n d i t u r e s a r e b e l i e v e d t o b e unsustainable. The 2017 report of the Boards of Trustees of the Federal Hospital Insurance and Federal Supplementary
Medical Insurance Trust Funds has projected that Medicare's Hospital Insurance (HI) trust fund will remain solvent-i.e., able to pay 100% of the costs of the hospital insurance coverage that Medicare provides-through 2029. In 2029, when the HI trust fund is projected to be depleted, incoming payroll taxes and other revenues will be sufficient to pay 88% of Medicare hospital insurance costs (35) . With the implementation of the HRRP, each year Medicare withholds hundreds of millions of dollars from hospital payments. For example, in 2018 under the HRRP, CMS is estimated to withhold $564 million in paymentsup slightly from the $528 million withheld for FY 2017 (36) . There are, however, other aspects to consider, even from the CMS perspective. The HRRP creates opportunities for hospitals to game the system, such as delaying admissions or readmissions. Furthermore, recent reports have raised concerns about potential increased mortality in HF patients as an unintended consequence (25) (26) (27) (28) .
An emerging body of economic studies indicate that the uncertainties associated with the HRRP penalization may reduce a hospital's incentive to plan for and invest in readmission reduction (29, 30) . There is, however, a gap in the literature on hospital incentives to invest in readmission reduction beyond avoiding HRRP penalties. Hospitals have been investing in quality improvement (QI) interventions since the beginning of the HRRP, but neither the costs of implementation nor the potential savings associated with declines in hospitalization, have been systematically evaluated, especially for the long-term effect. Furthermore, it remains unclear whether effective readmission reduction interventions tend to produce net savings or losses for a hospital. In a systematic review and meta-analysis study on the economic evaluation of QI interventions designed to prevent hospital readmissions, only one of the 48 eligible studies had the hospital perspective, i.e., estimated the net financial impact of readmission reduction program on the hospital (37) . This was a study on HF readmission prevention which found that the intervention significantly reduced adjusted 30-day readmission rates to the hospital, Baylor Medical Center Garland (BMCG) (by 48% during the post-intervention period). This was better than the secular reductions seen at all other facilities in the health care system. The intervention had little effect on length of stay or total 60-day direct costs for BMCG. However, under the current payment system, i.e., fee-for-service, the intervention reduced the hospital financial contribution margin, i.e., revenues minus costs, on average $227 for each Medicare patient with HF (38) .
Incorporating the effect of being self-insured in the estimation of the financial impact of readmission reduction could demonstrate better financial outcomes for a hospital. Economics can help identify all the relevant costs and benefits of readmission reduction interventions from hospital perspective. This is necessary for determining the optimal level of investment, as well as finding the most costeffective ways to reduce readmissions, while ensuring the © Annals of Translational Medicine. All rights reserved.
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Conclusions
HF is a growing public health problem in the US and globally. It also has one of the highest hospital admission and readmission rates and costs. The existing US policies, such as the HRRP, may need to be reconsidered for HF due to its modest effect, and most importantly, its association with increased mortality in the HF Medicare population (24) (25) (26) (27) . One of the reasons for less than optimal hospital investment in preventing hospital admissions or readmissions is that the generated savings from prevention may not accrue to the hospital. In particular, readmission reduction interventions may add significant costs and may cause revenue loss for the hospital unless the unused hospital beds are filled with other patients (18) .
Self-insured universities are already paying for prevention interventions through their wellness and chronic disease management programs. Incorporating readmission reduction interventions as a self-insurance feature could result in faster improved health outcomes and faster return on investment than the wellness programs, both for the university and the hospital. It is possible that some hospitals and academic centers already account for this factor. Increased investment in readmission reduction interventions, which would be justified due to selfinsurance, is likely to have a spillover effect beyond the employees and the retirees of the university, i.e., other patient populations could benefit from it as well. To our knowledge, however, there are no empirical studies that have explored this question. Such studies could translate health economics principles into an innovative approach for reducing hospital readmissions.
